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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A.) Claims 1-7, 12, 14,15, 18-24, 29, 31, 32, 35-41, 46, 48, and 49 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Giger et al. (U.S. 
patent 5,881,124) and Vining (U.S. patent 6,272,366 B1). 

Regarding claims 1,18, and 35: Giger et al. discloses a method for the 
automated segmentation of lung regions in thoracic images (Giger et al.; fig. 1 
and col. 1 lines 7-11) comprising: 

acquiring image data representative of a cross-sectional thoracic image 
(Giger et al.; figs. 1 and 2A and col. 3 lines 66 and 67, and col. 4 lines 1-3); 

segmenting the lung regions (Giger et al.; fig. 1 and col. 3 lines 55-58). 

Giger et al. discloses to obtain a cross-sectional image of the thorax from 
which the lung boundaries are detected. Giger et al. does not teach to establish a 
seed in a major airway and to grow the seed and then extract the major airway. 
Vining teaches to grow seed and to grow the region of a selected organ in order 
to extract this specific organ as a region of interest, such as the tracheobronchial 
airways (Vining; fig. 15 and col. 3 lines 5-10, 23-30, and 54-56). It would have 
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been obvious to one skilled in the art to combine the teaching of Vining to that of 
Giger et al. because they are analogous in obtaining and processing images of 
anatomical structures to analyze these regions for presence of an pathological 
abnormality. One in the art would have been motivated to incorporate the 
teaching of Vining into the system of Giger et al. in order to have a reliable 
efficient method for examining the tracheobronchial and/or colon of a patient to 
detect early cancer (Vining; col. 2 lines 13-15). 

Regarding claims 2, 19, and 36: The method further comprising: 
determining a first pixel corresponding to a center of mass of the 
segmented major airway (Vining; col. 3 lines 23-30, wherein the seed point is 
planted inside the lumen of the organ. It is obvious to one skilled in the art for a 
dilation process in image processing using a seed point is usually performed 
wherein the seed point is placed in the center of the region of interest.). 
Regarding claims 3, 20, and 37: The method further comprising: 
centering, in a subsequent cross-sectional thoracic image, a search region 
over a second pixel corresponding to the first pixel; and 

establishing, in the subsequent cross-sectional thoracic image, another 
seed point at a lowest density pixel within the search region. 

Giger et al., as modified by Vining, discloses to analyze a pluarlity of 
computed tomographic images using a seed point. Giger et al. does not teach to 
center the subsequent image of a search region over a second pixel 
corresponding to the first pixel. It is obvious to one skilled in the art that once a 
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region of interest is picked in an image of a plurality of images that the same 
region in all subsequent images corresponding to the region of interest chosen in 
the first image is analyzed accordingly. The first image would contain the first 
pixels, the second image would contain the second pixels, the third image would 
contain the third pixels, etc. It is also obvious to one skilled in the art that placing 
the seed point is a matter of configuration in the process of image dilation (it can 
be placed on the pixel with lowest/highest intensity/density, on an 
edge/boundary/contour of an object, in the center/core of the object, etc. 

Regarding claims 4, 21 , and 38: The method wherein the major airway is 
the trachea (Vining; col. 3 lines 53-56). The obvious and motivation are the same 
as claim 1 above. 

Regarding claims 5, 22, and 39. The method wherein the major airway is 
one of the first main stem bronchus and the second main stem bronchus (Vining; 
col. 3 lines 53-56). The obvious and motivation are the same as claim 1 above. 

Regarding claims 6, 23, and 40: A method for the automated 
segmentation of lung regions in thoracic images (Giger et al.; fig. 1 and col. 1 
lines 7-11), comprising: 

generating at least one lung contour to segment the lung regions a 
cross-sectional thoracic image (Giger et al.; fig. 1 and col. 3 lines 53-60 where the 
thorax and lung boundaries are detected). 

Giger et al. discloses to obtain images of the thorax containing the lungs 
wherein a gray scale analysis is performed on the images in order to detect any 
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pathological abnormalities that may be present (col. 3 lines 53-63). Giger et al. 
obtains multiple computed tomographic images of the lungs. Giger does not 
discloses to analyze the images for specific anatomical locations in the images, 
such as the fusion of the lungs, the cleft point, the anterior junction line, etc. It 
would have been obvious to one skilled in the art to modify the system so that 
any number of anatomical points of the lungs (such as the cleft r the costophrenic 
angle, anterior junction line, the points where the lungs are fused together, etc.) 
as well as any neighboring anatomical structures (such as the diaphragm, heart, 
esophagus, etc.) may be analyzed using the gray scale of the images, taken into 
consideration into the data of the image, or suppressed/extracted from the image 
to enhance the region of interest in the images. 

Regarding claims 7, 24, and 41 : It is rejected for the same reason as claim 
6, 23, and 40 above and for the following limitation of: identifying, within each row 
of pixels that includes a pixel of the line segment with the highest average gray 
level value, a pixel with the highest griay level within a predetermined distance of 
the line segment with the highest average gray level value; and 

including within the anterior junction line the pixels identified as having the 
highest gray level in each row. 

It is obvious to one skilled in the art that once the gray scale of all the 
images are obtained then this data can be analyzed for pixel intensities and their 
respective locations (the x-y positions, which is equivalent to the row and 
columns) in each image. 
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Regarding claims 12, 14, 15, 29, 31, 32, 46, 48 and 49: They are rejected 
for the same reasons as claims 1,18, and 35 and claims 6,23, and 40 combined. 

Regarding claims 35-41 , 46, 48, and 49: For the limitation of a computer 
readable medium (col. 12 lines 32-34). 

B.) Claims 8-11, 13, 16, 17, 25-28, 30, 33, 34, 42-45, 50 and 51 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Armato et al. (WO 
99/42031) in view of Giger et al. (U.S. patent 5,881,124). 

Regarding claims 8-11, 13, 16, 17, 25-28, 30, 33, 34, 42-45, 47, 50, and 
51 : A method for the automated segmentation of lung regions in thoracic 
images, comprising: 

Armato et al. discloses acquiring image data representative of a thoracic 
image (Armato et al.; page 4 bottom half of page, where the image of the Thorax 
is obtained and the lungs counters detected); 

generating initial lung contours to segment the lung regions (Armato et al.; page 
4 bottom half of page, where the image of the Thorax is obtained and the lungs 
counters detected); 

refining the lung contours by applying a rolling ball filter to the initial lung 
contours to identify indentations along the initial lung contours (Armato et al.; fig. 
1 elements S7 and S8, fig. 11, page 9 lines 1-6, and page 14 bottom of the page 
the description of Fig.1 1 ). 


Application/Control Number: 09/760,854 Page 7 

Art Unit: 2623 

Armato et al. discloses to obtain images of the lungs and to smooth the 
contours in the image using a smoothing and a rolling ball filter. Armato et al. 
does not teach to obtain a cross-sectional image of the thorax nor teaches to 
determine the characteristics of the indentations and what causes the 
indentations, such as the diaphragm. Giger et al. teaches to obtain a cross- 
sectional image of a patient and detect the lungs in the image to analyze for any 
presence of an abnormality within the lungs (Giger et al.; fig. 1 and col. 3 lines 
50-60). It would have been obvious to one skilled in the art to combine the 
teaching of Giger et al. to that of Armato et al. because they are analogous in 
imaging the lungs for detecting any presence of abnormalities. One in the art 
would have been motivated to incorporate the teaching of Giger et al. to that of 
Armato et al. in order to have a system to allow the various lesions to be 
detected, they must be analyzed at different threshold levels because they have 
different sizes and composition (Giger et al.; col. 2 lines 29-34). 

As for the limitation of detecting the characteristics/geometries of the 
holes/indentations and the cause of these holes/indentations: It would have been 
obvious to one skilled in the art to first analyze these features in order to know 
where the indentations are present, their respective sizes and which contours in 
the image contain these indentations such as the diaphragm so that the 
algorithm is only applied to these locations/contours, and if needed, the algorithm 
adjusted for the different sizes of indentations to make the system more efficient. 
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Regarding claims 42-45, 47, 50 and 51: For the limitation of a computer 
readable medium (col. 12 lines 32-34). 


Conclusion 

2. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Clarke et^al. (U.S. patent 5,987,094) for image enhancement of digital 
medical images. 

Uppaluri et al. (U.S. patent 6,466,687) for CT imaging of pulmonary 
tissues to detect any abnormality. 


Contact Information 

3. Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Anand Bhatnagar whose telephone number is 
(703) 306-5914, whose supervisor is Amelia Au whose number is 703-308-6604, 
group fax is 703-872-9306, and Tech center 2600 customer service office 
number is 703-306-0377. 

Anand Bhatnagar 
Art Unit 2623 
March 16, 2004 
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